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Abstract 
In this thesis research we attempted to identify the factors affecting the level of Non-
Performing Loans (NPLs) of the European banking systems for the 6-year period of 2011-
2016, during recession in Europe. Essentially, we wanted to provide insights and 
evidence on the effects of the major financial crisis to European banks’ credit risk. In our 
analysis, we used balanced panel data of 140 banks from 26 European Union Countries, 
applying the Fixed Effects Model and using both bank-specific and macro-specific factors 
to determine the total level of NPLs. We used, ROE and ROA ratios, Capital Adequacy 
ratio (CAR), Total Liabilities to Total Assets (TLTA) indicator and the logarithm of Total 
Assets (Bank Size), as bank-specific variables, and GDP growth rate, Inflation rate, 
Unemployment rate and Interest as macroeconomic variables. The results indicated that 
the main cause of high levels of NPLs has a bank-specific nature, as ROA, CAR and TLTA 
ratios appeared to have a significant and negative relationship with the level of 
“problem loans”, along with the factor of Bank Size, which appeared to have an 
important positive relationship. On the other hand, macro-specific variables performed 
mainly insignificant in our analysis, as only unemployment rate presented a significant 
relationship with the level of non-performing loans, more specifically a positive one. 
Overall, we concluded in that banks should always take into consideration a lot of factors 
and variables when they provide credit, so as to decrease the level of their non-
performing loans. 
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1. Introduction 
It goes without saying that credit risk has always been in the center of attention, not 
only for the banks themselves, but also for the regulators, the country governments and 
any third parties involved with the banking sector. Of course, the most commonly used 
determinant of defining credit risk, is the non-performing loans (NPLs) indicator. It is 
well-known that, over the past decades, there has been an increased interest concerning 
the non-performing loans and the various determinants affecting their development. In 
particular, during the last major financial crisis of 2008 and the following recession, 
which has mainly affected European Union countries and more specifically the 
Mediterranean ones like Greece, Cyprus, Spain, etc., non-performing loans have turned 
into one of the major distresses for banks’ management, regulatory authorities and even 
governments. It is worth mentioning that the raising interest emanates not only from 
the effort to detect and try to eliminate financial and credit exposure, as a result of the 
recent financial and banking crisis, but also from the growing published data at bank-
specific, country-specific, Eurozone and even global banking system level.  
 
As Curak et al. (2013) mentions, this financial crisis confirms that problem loan portfolio 
is quite a crucial aspect of fragility of an individual bank and even the banking system as 
a whole, with an extension to the overall financial performance. Therefore, if on a high 
level of non-performing loans, the bank’s net worth is exposed to high risk and this may 
cause serious insolvency problems; even at non-bankrupt banks, those loans affect 
negatively their performance and efficiency.  Additionally, as non-performing loans rise 
there is an increasing concern by management about their goals, and therefore efficient 
performance, that influences negatively the bank’s lending strategy, targeting and 
implementation, raising the issue of asymmetric information, resulting in the adverse 
selection and moral hazard problems. The insecurity created by problem loans disturbs 
and confuses banks, leading to their misguidance and improper function as financial 
intermediaries. Thus, banks avoid providing new loans or any other kind of lending, 
concluding in a huge disequilibrium of credit demand and supply. Creditors, especially 
companies, ask for excessive amounts of funding (high demand), while banks offer 
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limited amounts of loans (low supply). In this sense, this credit strategy leads to the 
deterioration of economic and financial activity; so, it is fully understandable that the 
minimization of NPL is a necessary condition in order to enhance economic growth. 
(Jouini and Messai, 2013).   
 
Several studies have also been conducted globally on NPLs’ and default loans, trying to 
investigate the factors affecting the increase or decrease of their level on a global scale 
(e.g. Louzis et al. 2012; Curak et al. 2013; Padachi 2015; Anastasiou et al. 2016; Jabra et 
al. 2017, etc.). The results disclose significant insights, as far as it concerns the 
determinants of NPLs, the quality of loan portfolios and, generally, the brittleness of 
banks and the banking system as a whole. Nevertheless, opposed to the vast majority of 
the existing literature, our empirical study is among the first ones, presenting significant 
outcomes regarding the fragility of the European banking system. More specifically, our 
study contributes to enriching the existing literature by investigating factors that 
determine total NPL ratio, on aggregate basis, in the Eurozone. Our findings agree with 
the literature as both bank-specific and macroeconomic variables appear to exert a 
powerful influence on the non-performing loans rate. 
 
Given all the aforementioned, the main aim of this thesis paper is to run an empirical 
investigation on the significant determinants of non-performing loans in the European 
banking system, providing also insights and evidence on the effects of the ongoing 
financial crisis to European banks’ credit risk, contributing to the nugatory existing 
literature concerning this topic in the European Union State members.  
 
In our examination, we use panel data of 140 banks from  26 European Union Countries1, 
for a 6-year period from 2011 to 2016, using both bank-specific and macro-specific 
factors to determine the total level of problem loans. Currently, the European Union is 
facing hard times, due to the ongoing sovereign debt problems that countries like 
Greece, Spain, Italy, Cyprus, Ireland, etc., are coming up with. In this sense, we are 
                                                          
1 We have excluded Estonia and Lithuania from our research, due to missing data information 
concerning country’s interest rate and lack of existing supervising systemic bank, respectively.  
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focusing on this specific crisis period, which was characterized by excessive amounts of 
credit, increasing interest rates, rising unemployment rates, minimum changes in GDP 
growth, huge dropping of house prices and a very wobbly economic environment 
internationally. 
 
Bearing all this in mind, we apply a strongly balanced panel data regression analysis 
method, using the Fixed Effects Model for static panel data, setting as dependent 
variable the logarithm of NPLs and as independent variables five bank-specific and four 
macro-specific determinants, in order to examine their impact on banks’ credit risk. As 
far as it concerns the internal factors, we have included in our model the Size of each 
Bank, the Return on Equity and the Return on Assets ratios, the Capital Adequacy Ratio 
and the Total Liabilities to Total Assets ratio, while concerning the macroeconomic 
factors, we have included the GDP growth rate, the Inflation and the Unemployment 
rate and also the Interest Rate. To the best of our knowledge, this is the first empirical 
research concerning both the macro-specific and the bank-specific determinants of “bad 
loans”, taking into consideration the whole European Union’s banking system. 
 
The rest of the paper is structured as follows: the next section analyzes the theoretical 
background of the study, presenting in detail the definitions and functions of credit risk, 
non-performing loans and Basel Accord Framework. In the third section, we review the 
existing literature, not only in Europe but also globally, on the macro-specific and bank-
specific determinants of NPLs over time and their effect on the quality loan portfolio. In 
section 4, the data sample used, the selected internal and external variables and the 
designated methodology are described, while in section 5 we comment on our empirical 
results. Finally, the last section consists of our conclusions and final remarks.   
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2. Theoretical Background  
In order for us to examine all the previous related studies concerning the factors that 
affect the appearance and growth of NPL’s and then present our own analysis on that, 
we should first make a brief examination of important definitions, such as the credit risk, 
the Basel Accord and the non-performing loans, in order to help us deeply understand 
them and move on to our study.  
2.1. Credit Risk & Basel Accord  
The final text will be printed on According to Greuning and Bratanovic (2004), credit risk 
and insolvency risk are the most important risks of banks. Understandably, credit risk 
represents one of the most critical risks associated with the banking sector, as it entails 
the probability of a borrower not fulfilling the stipulations of their loan contract. In this 
sense, default risk assessment and risk-taking behavior, and in particular the behavior 
of banks in terms of risk and information asymmetry, is of paramount importance for 
any financial institution, while it has direct impact on the bank’s overall performance 
and banking system’s stability in general. The vital role of this risk assessment can be 
identified through the Basel Accord, which is a recommendation framework of banking 
bylaws and regulatory agreements, consisting of three different evolutions. 
 
Basel was firstly introduced in 1988 and it had recognized the importance of credit risk 
assessment, proposing common rules for banks, which are highly correlated with the 
default risk probability of a loan. The main purpose of Basel I was to strengthen the 
stability of international banking system and setup a fair and consistent system, in order 
to decrease competitiveness among banks. Thus, the Basel I Accord imposed that banks 
define their capital, core and supplementary, determine the risk weighting of their 
assets, by place them in five categories, from zero risk to high risk (0%, 10%, 20%, 50% 
and 100%), and finally achieve capital adequacy by maintaining the minimum level of 
8% in their capital reserves.  
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In 2004, Basel Accord has evolved, presenting Basel II or Revised Capital Framework and 
its transformations; the introduction of the three mutually reinforcing pillars. Firstly, the 
minimum requirements of bank’s own capital, or else its capital adequacy ratio, must 
still be at least 8%, but its assets to be weighed not only according to credit risk, as it 
was in Basel I, but also according to market and operational risk. Secondly, supervisory 
process of the bank’s activity must include internal assessment of equity, while 
supervisory authority should review the assessment and a run rapid intervention to 
maintain and prevent any decline of capital. Lastly, the compulsory use of disclosure for 
strengthening market discipline. As far as it concerns the credit risk, according to Mehta 
and Shakdwipee (2017), the Basel II Accord proposes three implementation options: The 
Standardized Approach, where external ratings are used by the bank to define risk 
weights, similarly to Basel I, but with different asset weightings to reduce capital 
requirements. The Foundation Internal Rating Based approach, which allows a bank to 
use an internal rating system, but in case of insolvency condition the recorded losses are 
given by the supervisory institution. Finally, the Advanced Internal Rating Based 
approach according to which a financial institution calculates its capital requirements 
based on internal models, with the approval of the supervisory institution.  
 
The latest Basel Accord, Basel III, was inducted in 2010 and it reformed the global 
regulatory standards by setting stricter regulations on capital ratios than the previous 
versions of Basel agreements, due to the imminent European financial crisis. More 
specifically, it requires banks to hold 4.5% of Common Equity Tier I (4% in Basel II) and 
6% of Tier I capital of risk-weighted-assets (RWA) (4% in Basel II), with the total capital 
adequacy ratio remaining stable at 8%. The third accord also imposed a leverage ratio 
capital buffer of 3% and introduced a new type of risk that must be taken under 
consideration, the market liquidity risk with short term and long term liquidity ratios, 
calculated with the help of Tier I, core capital, and Tier II, supplementary capital, 
respectively. There is also the induction of the Net Stable Funding Ratio (NSFR) that is 
used to promote flexibility by proposing financial institutions to fund their activities with 
more sure sources. The impact of Basel III was essential for the banking sector, as it put 
more pressure on banks due to the increased liquidity and capital costs; yet it created 
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incentives for them to improve their operating process in order to have lower costs and 
higher efficiency.  
 
As of today, institutions can access a wide range of methods for assessing credit risk, 
with direct impact on their capital adequacy ratios. Approaches based on internal rating 
models, as introduced by Basel II, allow banks to use their own methods to quantify 
credit risk, essential to the risk-weighting of their assets and, therefore, to the measuring 
of their capital requirements. Regulatory framework specifies that banks should hold at 
least 8% of their risk-weighted assets as reserve capital and underlines that different 
kinds of assets are weighted corresponding to their conceivable risk. For example, 
shipping loans, have a risk weighting of 100%, in contrast with insured mortgages that 
have only 20% or even better cash that has 0% risk weighting.  
 
2.2. Non-Performing Loans 
As a result of the raising regulatory supervision of the Basel Framework, after the 
recognition of the importance of the credit risk assessment, banks had to deal with the 
recognition, measurement and therefore reduction of the level of their NPL’s in order 
to reduce their credit risk and hold the required amount of capital. According to 
European Central Bank, a brief definition of non-performing loan (NPL), or “bad debt” 
as it is also called, is that a bank loan is considered as a non-performing when more than 
90 days pass without the borrower paying the agreed instalments or interest. This 
unpleasant event for the bank could often happen when a borrower experiences 
unforeseen financial difficulties, such as when a company faces serious income 
difficulties, or when an individual bank customer cannot repay their consumer loan as 
agreed for their personal reasons. Of course, there is the unpleasant possibility that the 
borrower cannot fully repay the provided loan and the bank needs to re-value the loan 
on its balance sheet, or even often “write off” the loan. The European Central Bank is 
responsible for addressing the non-performing loans within the European banking 
system. 
 
  -7- 
As Gialitakis (2017) mentions, the classification of loans diversifies among different 
countries and regions, yet the Institute for International Finance proposed a loan 
classification scheme, dividing loans in five categories according to their repayment 
delay: 
 Standard loans. Principal and interest payments are on time. No repayment 
difficulties are expected under the current conditions and full repayment is 
anticipated. This category includes loans with 30 or less days of past due.  
 Watch (or special attention) loans. Loans in this category are subject to conditions 
that, if left unattended, might raise doubts about their full repayment. These assets 
are usually 30 to 90 days past due and require more than normal attention by the 
credit institutions.  
 Substandard loans. This type of loans’ full repayment is uncertain due to insufficient 
protection. These loans display underlying, well defined vulnerabilities that could 
lead to possible loss if not catered for. This category includes assets that are 90 to 
180 days past due.  
 Doubtful loans. The collection of this kind of loans is determined by bank 
management as improbable due to current conditions. These assets are considered 
to be impaired.19 Moreover, loans in this category are more than 180 days past due.  
 Loss loans (write-off). An asset is degraded and characterized as a loss when the 
management considers its collection impossible. The principal or interest or both are 
more than a year past due.  
 
Generally, the NPLs issue is of a paramount importance, not only for an individual bank 
but for the whole European and global banking system. Performing loans provide bank 
with the needed income to make profit and grant new loans, while when a loan become 
non-performing the bank must set aside more capital to cover the probability of the loan 
not being paid back. This reduces its capacity to provide new loans, so in order to be 
successful in the long run, banks need to keep the level of NPLs at a low level. Thus, if a 
bank has a great number of NPLs on its balance sheet, it will face profitability and 
liquidity problems, for the reason that it will no longer earn enough money from its 
credit business and it will need to increase the required capital for regulatory purposes 
in case it needs to write off the loan.  
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3. Literature Review 
The study and assessment of non-performing loans, as well the determination of the 
factors that affect their growth has become of paramount importance the past few 
decades, especially after the financial and therefore banking crisis of 2008. Previous 
studies, not only in the European Union sector, but also globally, have recognized two 
different sets of factors that affect the amount of NPLs over time, the bank specific or 
internal factors and the macroeconomic specific or external factors. Most of the 
empirical evidence supports that a combination of both sets of determinants influence 
the level of NPLs in banks. The following section will discuss briefly those internal and 
external factors that affect NPLs, according to an overtime literature overview. 
 
The literature begins in the middle of the 1980’s, with the introduction of some more 
theoretical models, in which there is a preliminary attempt to detect some of the 
macroeconomic factors that could affect the level of NPLs. So, the theoretical models of 
King and Plosser (1984), Williamson (1987) and Bernanke and Gertler (1989) highlighted 
the strong relationship between business cycle phases and banking stability. As 
expected, the economic phase of growth is described by a low level of non-performing 
loans, as borrowers have the needed income to repay their debts on time, while, on the 
contrary, during recession periods, an increase in bad debts is noted, as a result of high 
unemployment rates, mitigation of disposable income and overall increased difficulties 
in paying back debt. The aforementioned studies pointed out a strong negative 
relationship between macroeconomic determinants and bad loans. 
 
In 1987, Keeton and Morris presented a pioneer study concerning the macroeconomic 
determinants of loan losses, using a sample of approximately 2,500 U.S.A banks for the 
1979-1985 period, comparing the net charge off rate with loan losses. They concluded 
to the adverse regional economic and industry-specific conditions, as the main causes 
of loan losses diversification, along with other minor reasons. Furthermore, Lawrence 
(1995) was the first one to introduce the probability of default in the life-cycle 
consumption model, suggesting that GDP growth, unemployment rate and interest rate 
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are the main factors affecting NPLs. In this sense, a borrower with limited income usually 
has higher possibility to default, as he/she has higher probability of risk of being unable 
to repay the debt, due to unemployment or other reasons, while also, in equilibrium, 
the banks charge higher rates to those debtors. 
 
Gambera (2000) tried to detect an existing relationship between macroeconomic 
determinants and bank failures, using quarterly bank data of U.S. past due loans for the 
period 1987-1999, in both simple linear regression and VAR estimation model. The 
results showed that national and regional macroeconomic factors can be often used as 
variables for safe NPLs’ predictions; variables like bankruptcy listings, farm income (in 
Primary Sector economies), state annual product, housing permits and unemployment. 
 
The analysis of the linkages between macro-financial vulnerabilities and non-performing 
loans is also applied by Nkusu (2011), in a sapper working paper on behalf of 
International Monetary Fund; using two different, but supplementary, approaches to 
achieve it. The sample dated from 1998 to 2009, including global data for 26 advanced 
economies, such as Australia, Switzerland, Eurozone countries and US, while the data 
for NPL variable is modeled at the macroeconomic level from the consolidated balance 
sheet of each country’s banking sector. In the first approach, the authors run several 
panel regressions, like OLS, PCSE and GMM estimation method, suggesting that adverse 
macroeconomic developments (GDP, unemployment and asset prices rates) are 
associated with the increasing level of NPLs; adversely, in the second one, they run a 
panel vector autoregressive (PVAR) model, resulting in that the impulse response 
functions (IRFs) describe the NPLs’ crucial connecting role of credit market frictions and 
macroeconomic exposure. Lastly, they noted that a favorable macroeconomic 
environment is linked with lowered level of NPLs, as it was observed by the IMF in the 
run up to the 2008 crisis, while asset quality inclines to strengthen the business cycle, 
ending up procyclical. 
 
In addition to macroeconomic variables, like all the above mentioned ones, there are 
also several more recent empirical studies recommending econometric models with 
both macro-specific and bank-specific factors, such as bank size, efficiency, performance 
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and capital adequacy, indicating significant determinants of NPLs’ level, in a sense that 
they can cause risky loans. 
 
So, Louzis et al. (2012) scrutinized the macroeconomic and the bank-specific 
determinants of Greek non-performing loans, using panel data of the 9 largest banks in 
Greek banking system during the period of economic development until the early years 
of recession that is 2003-2009. In this study, the dependent variable (NPLs) has been 
examined separately in three different categories, mortgage, business and consumer 
loans respectively, in order to investigate if the different independent variables have 
various effects among the different loan categories, using the GMM difference 
estimator method. The estimations resulted in that, for all loan categories, Greek NPLs 
can be interpreted mostly by macroeconomic variables, and specifically by GDP growth, 
unemployment, interest rate and public debt. As far as it concerns the bank-specific 
indicators, performance and efficiency have proven to be quite significant, suggesting 
that regulators should concentrate on management’s quality and performance for 
improving financial system’s stability. It is worth mentioning that there are obvious 
differences in the quantitative influence of macro-specific determinants among loan 
categories, with mortgages’ NPLs being the least sensitive to macroeconomic changes. 
 
Curak et al. (2013) presented an empirical study about the determining factors, both 
internal as well as external ones, of non-performing loans in banks of the Southeastern 
Europe, driven by fact that the growth of NPLs implies an unfavorable impact of credit 
risk on the financial stability of the banking system and the growth of economy, in 
general. The data-set for this model emanated from 69 banks in 10 countries for the 
2003-2010 period and the method used by the authors was the GMM difference 
estimator for dynamic panel models. The results showed that lower economic growth 
and higher inflation and interest rate have positive relationship with non-performing 
loans, while also credit risk is affected by the bank-specific variables of bank size, ROA 
ratio and solvency ratio. 
 
In 2013 Jouini and Messai researched the indicators influencing the level of non-
performing loans of the three major Mediterranean countries, which namely are Italy, 
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Greece and Spain and were facing major financial and banking crisis, like mortgage and 
debt problems, at the beginning of the recession in 2008. The sample of this model has 
been formed of 85 banks coming from the above mentioned countries for six 
macroeconomic and bank-specific variables accordingly, for the 2004-2008 period, using 
the method of Fixed Effects estimation of panel data. The macroeconomic factors added 
are the rate of growth of GDP, the unemployment rate and the real interest rate, while 
the specific ones for bank are the ROA ratio, the change in loans and the loan loss 
reserves to total loans ratio (LLR/TL). Overall, the authors suggested that bad loans 
correlate negatively with the GDP and ROA ratio, yet positively with the unemployment 
rate, the loan loss reserves to total loans and the real interest rate, underlining the 
importance of impaired loans during the period of recession that these countries are 
facing the years after the examined period.  
 
A study concerning the factors affecting the level of NPLs in the Central, Eastern and 
South Eastern Europe (CESEE), from 1998 to 2011, was presented by Klein in 2013. The 
sample used in this study was the 10 largest banks of each of the 16 countries2 of CESEE, 
while the method used was a “system GMM” econometric regression technique for 
dynamic panel data. The author investigated both macro-specific (unemployment, 
exchange and inflation rate, European Union’s GDP growth and volatility of S&P500 
index) and bank-specific determinants (equity-to-assets and loan-to-assets ratio, ROE 
and loans growth rate) of non-performing loans, concluding that the latter ones 
appeared to have a relatively low explanatory power;  he also moved a step forward, 
examining the feedback effects of NPLs on the aforementioned factors and confirming 
the powerful bonds of macro-financial ones, like GDP growth, inflation and 
unemployment, in the CESEE region. Overall, Klein’s research suggests that there are 
strong feedback effects of the banking system on the real economy, underlying that the 
current high levels of NPLs in many CESEE countries, distress the pace of the economic 
recovery. 
 
                                                          
2 Bosnia & Herzegovina, Bulgaria, FYROM, Hungary, Croatia, Czech Republic, Estonia, Latvia, Lithuania, 
Poland, Romania, Russia, Serbia, Slovak Republic, Slovenia and Ukraine 
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Bellas et al. (2014) firstly introduced a study similar to ours, striving to identify the NPLs’ 
determinants of Eurozone’s banking system for a nine-year pre-crisis period of economic 
growth and stability (2000-2008), as a preliminary attempt to query the proper 
functioning of the European and Eurozone banking system in a whole. So, they 
performed the GMM difference estimation method, using an unbalanced panel data of 
14 countries with 120 observations in total for the aforementioned period. The 
independent variables that are included in this econometric model are macro-specific, 
as the GDP growth rate, the public debt as percentage of GDP, the unemployment rate 
and the inflation rate and the bank-specific ones, as the loans to deposits ratio, CA ratio, 
the ROE and ROA ratios. The final results of this research denoted a strong correlation 
between the total level of NPLs and the following macro and micro factors, public debt, 
unemployment, GDP, capital adequacy ratio, ROE and the rate of NPLs of the previous 
year, proving that the loan portfolio quality is an integral part of Eurozone’s economy. 
 
Skarica (2014) investigated the determinants of the fluctuations in the non-performing 
loan ratio for selected Central and Eastern European (CEE) emerging countries3, being 
the first empirical research on those countries using aggregate, country-level data on 
problem loans. The model was estimated on a panel dataset, using a Fixed Effects 
Estimator methodology, from the 3rd quarter of 2007 to the 3rd of 2012 period, including 
both macro-specific (GDP, Unemployment, Nominal Effective Exchange Rate (NEER), 
Share Prices Index (SPI), 3-month Interest Rate and Index of Consumer Prices (HICP)) 
and bank-specific indicators (loans growth) as independent variables. The results 
demonstrated that the main reason for NPLs’ growth is the economic recession, 
stemming from the statistically significant and economically large coefficients of GDP, 
unemployment and inflation rate. 
 
According to Nikolov and Popovska-Kamnar (2016), non-performing loans are one of the 
most vulnerable categories in the balance sheet of banks, because their increase can 
affect banks’ liquidity and solvency and this fact is of paramount importance for bank’s 
performance and the financial system generally. So, they tried to investigate the 
                                                          
3 Bulgaria, Croatia, Czech Republic, Hungary, Latvia, Romania and Slovakia 
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significant bank-specific and macro-specific determinants that define the NPLs growth 
in FYROM for the 2006-2015 period, with both descriptive and econometric (OLS 
method) analyses. The first model presents the relationship between NPLs and only two 
macroeconomic indicators, GDP growth and inflation rate, while the second one, the 
econometric analysis, presents the correlation between NPLs and two bank indicators, 
the CA and ROE ratios, including also the macro variable of inflation. The results 
indicated that during periods with economic growth and high inflation, NPLs remain 
constant and on a low level, yet the raise of CA and ROE ratios mitigate the level of NPLs. 
 
In 2015, Padachi et al., presented an econometric analysis concerning the bank-specific, 
the macro-specific factors and also a global macroeconomic factor affecting Mauritian 
non-performing loans, using panel data from 10 existing banks for the years 2000-2012. 
The variables included in this model were the inflation rate, lending interest rates, 
growth of construction and tourism sector, along with the global variable of the 
Eurozone’s GDP growth, while the estimation techniques used were the Fixed Effects, 
the Random Effects, and the differenced and System GMM, both in a static and dynamic 
framework. The findings reveal the existence of a number of significant variables 
influencing NPL, in which the decrease in the construction sector and the increase in 
cross border loans proven to be the most crucial ones, yet the global indicators proven 
to be statistically insignificant, indicating Mauritius’ elasticity in external financial 
shocks. 
 
Anastasiou et al. (2016) examined the determinants of NPLs for the 2003-2013 period 
examining the Eurozone banks, distinguish them in 2 country-groups, the core4 one and 
periphery5 one. They tried to detect the healthiness and stability of European banking 
system, especially in PIIGS countries (periphery in this sample), which are facing even 
harder times during the financial crisis. The methods used were the Fully Modified OLS 
(FMOLS) and the Panel Cointegrated VAR, using as explanatory variables both 
                                                          
4 Austria, Belgium, France, Germany, Finland, Lithuania, Luxemburg, Netherlands and Slovakia 
5 Greece, Italy, Ireland, Portugal and Spain or PIIGS, which is the acronym used to refer to the 
five Eurozone nations that were considered weaker economically, following the financial crisis 
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macroeconomic (unemployment, inflation and GDP growth rate, tax on personal 
income, government budget deficit or surplus, output gap, interest rate margin and 
credit to private non-financial sector) and bank-specific factors (ROE, ROA, loans-to-
deposits ratio and bank size), and as dependent variable the NPLs-to-total loans ratio. 
By and large, both methods presented similar results, concluding in the estimation that 
the determinants of NPLs are affected by the same macroeconomic and bank-specific 
conditions, with stronger evidence in the periphery. So, NPLs presented an increasing 
change after 2008, higher in the periphery, and were mostly related to worsening 
macro-financial conditions, concerning unemployment, growth and taxes. Fiscal 
consolidation and interest rate margins are substantial for the periphery while credit to 
GDP is significant only for the core. Quality of management and loans to deposits play 
an important role, while size is negatively significant only in the periphery. Finally, the 
authors pointed out that “such findings can be helpful when designing macro-prudential 
as well as NPL resolution policies, which should be adjusted appropriately to the 
different responses between core and periphery banks”.  
 
Also in 2016, Balgova et al. used global data sample of 100 countries, during the period 
1997-2014, on non-performing loans’ decline episodes and policies, analyzing the 
problem of NPLs and their significant adverse effect on the economy. The authors 
introduced a matching analysis, comparing 3 different scenarios, following a rise in NPLs: 
dynamic measures to reduce the stock of NPLs; a decline in NPL ratio mostly due to fast 
growth of new credit; and periods when high NPLs continue. The findings revealed that 
reducing NPLs has a significant positive medium-term impact on the economy; thus, 
countries with an inflow of new credit grow the fastest, yet economies that try to 
improve their level of NPLs do better. Controversially, when economies overlook their 
NPLs problem, their efficient performance suffers.  
 
Adnan and Ihtesham (2017) investigated a number of indicators affecting the level of 
Pakistani bad loans, using only bank-specific determinants as independent variables, 
more specifically bank size, ROA, EPS, cash to total assets ratio and investment to total 
assets ratio, CA ratio and breakup value per share. The data sample was created by 20 
commercial banks of Pakistan for the 2006-2016 period and the random effect panel 
  -15- 
least square regression was used to analyze those panel data. The authors resulted in 
that the decreasing number of NPLs causes increased bank performance and they also 
detected that ROA, EPS, CA ratio and breakup value per share have a significant 
correlation with the level of non-performing loans. 
 
Kjosevski and Petkovski (2017) analyzed the relationship of macro-specific and bank-
specific determinants of NPLs and therefore their effect on the macroeconomic 
prosperity in Baltic Region6, with two complementary approaches. The first model 
presented external and internal variables affecting NPLs with panel data from 27 Baltic 
banks in annual basis for the period 2005–2014, indicating GDP growth, inflation, 
domestic credit to the private sector, shareholder’s equity ratio, ROA, ROE and the 
growth of gross loans to be the most significant factors. The other model scrutinized the 
relationship between NPLs and its macroeconomic factors only, with the results 
indicating that the real economy responds to NPLs and that there are strong feedback 
effects from macroeconomic conditions, such as domestic credit to private sector, GDP 
growth, unemployment and inflation rates. 
 
The most recent, and relevant to ours, study was conducted in 2017 by Jabra et al., 
aiming at investigating the internal and external decisive factors of European bank risk-
taking before and during the major financial crisis that Europe is facing. The authors used 
a panel data of 280 banks from 26 European countries over the period 2005–2015, trying 
to observe the nature of the relationship between bank risk and characteristics with 
regulatory (Tier 1 ratio), bank-specific (Bank Size, Insurance Coverage, Bank 
Capitalization and Loan Loss Provisions Ratio and Herfindahl–Hirschman Index), 
institutional (Political Stability and Quality of Banking Regulation) and macroeconomic 
(GDP growth and inflation rate) variables. They used a two-step dynamic panel data 
econometric methodology and GMM technique, splitting the sample into two sub-
samples, of East Europe and West Europe countries respectively. Finally, 
macroeconomic and regulatory variables appeared to exert significant influence on bank 
                                                          
6 Estonia, Latvia and Lithuania 
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risk-taking attitudes, while the correlation between bank credit risk and internal and 
external factors differs across samples. 
 
A summary of all the aforementioned literature is given in table 1. The table shows the 
authors that have conducted each paper, the publication year and the region covered 
by the study, while it also presents the macro-specific, the bank-specific and the other 
variables of each study.  
Table 1: Summary of Literature 
No Author(s) Year Region 
Macro-Specific 
Variables 
Bank-Specific 
Variables 
Other Variables 
1 
King & 
Plosser 
1984 U.S. 
Through business 
cycle phases 
N/A N/A 
2 Williamson 1987 U.S. 
Through business 
cycle phases 
N/A N/A 
3 
Keeton & 
Morris 
1987 U.S. Economic Conditions N/A N/A 
4 
Bernanke 
& Gertler 
1989 U.S. 
Through business 
cycle phases 
N/A N/A 
5 Lawrence 1995 U.S. 
GDP 
Interest Rates 
Unemployment 
N/A N/A 
6 Gambera 2000 U.S. 
Farming Income 
Housing Permits 
State Annual Product 
State Bankruptcy 
Filings 
Unemployment 
N/A N/A 
7 Nkusu 2011 
26 Advanced 
Economies 
GDP 
Inflation 
Interest rates 
Unemployment 
Private Credit/GDP 
Changes House Prices 
Changes Equity Prices 
N/A N/A 
8 
Louzis  
et al. 
2012 Greece 
GDP 
Lending Rates 
Unemployment 
ROE 
 CAR 
Bank Size 
Inefficiency 
Leverage Ratio 
Non-interest income 
Ownership 
Concentration 
Public Debt as % of 
GDP 
9 
Curak  
et al. 
2013 
Southeastern 
Europe 
GDP 
Inflation 
Interest Rate 
Exchange Rate 
ROA 
Bank Size 
Loans Growth 
Solvency Ratio 
N/A 
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10 
Jouini  
& Messai 
2013 
Italy, Greece 
& Spain 
GDP 
Unemployment 
Real Interest Rate 
ROA 
Loans Growth 
Loan Losses Reserves 
N/A 
11 Klein 2013 
Central, 
Eastern & 
Southeastern 
Europe 
Inflation Rate 
Exchange Rate 
Unemployment 
ROE 
Loans/Assets 
Equity/Assets 
Loans Growth 
European GDP 
VIX Index 
12 
Bellas  
et al. 
2014 Eurozone 
GDP 
Inflation 
Unemployment 
Public Debt  
as % of GDP 
Government surplus 
as % of GDP 
CAR 
Loans/Deposit Ratio 
ROE 
ROA 
N/A 
13 Skarica 2014 
Central & 
Eastern 
Europe 
GDP 
Unemployment 
Exchange Rate 
Share Prices Index 
Interest Rate  
(3-month) 
Index of Consumer 
Prices (HICP) 
Loans Growth N/A 
14 
Nikolov & 
Poposka 
2015 FYROM 
GDP 
Inflation 
CAR 
ROE 
Inflation 
VIX Index 
N/A 
15 
Padachi  
et al. 
2015 Mauritius 
Inflation 
Unemployment 
Exchange Rate 
Movement 
Bank Size 
Lagged Loans 
Cross Border Loans 
Expenses/Income 
Credit Concentration-
Textile 
Credit Concentration-
Construction 
European GDP 
European 
Unemployment 
16 
Anastasiou 
et al. 
2016 Eurozone 
GDP 
Inflation 
Output Gap 
Unemployment 
Credit as % of GDP 
Interest Rate Margin 
Tax Income 
Government -Budget 
Surplus 
ROE 
ROA 
Bank Size 
Loans/Deposits 
N/A 
17 
Balgova  
et al. 
2016 
Global (100 
countries) 
GDP 
Inflation 
Debt/GDP 
Interest Rates 
Investment/GDP 
Capital Ratios 
Quality of Risk 
Management 
Political Stability 
Quality of Banking 
Regulation 
18 
Adnan & 
Ihtesham 
2017 Pakistan N/A 
EPS 
ROA 
CAR 
Bank Size 
Liquidity Position 
Investment Position 
Breakup Value/Share 
N/A 
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19 
Kjosevski 
& 
Petkovski 
2017 Baltic States 
GDP 
Inflation 
Unemployment 
Domestic Credit as % 
of GDP 
ROE 
ROA  
Equity/Assets 
Loans Growth 
N/A 
20 Jabra et al. 2017 
European 
Union 
GDP 
Inflation 
Bank Size 
Tier 1 Ratio 
Insurance Coverage 
Bank Capitalization  
Loan Loss Provisions 
H-H Index 
Political Stability 
Quality of Banking 
Regulation 
 
On the whole, the empirical academic literature indicates a strong relationship between 
the NPLs and a number of macroeconomic determinants, such as the GDP and the 
inflation growth on annual basis, the real long-term interest rate and the real exchange 
rate, the loans growth, the unemployment rate and others. On the other hand, there 
are also quite significant bank-specific indicators that affect the level of NPLs, such as 
ROA, ROE and Capital Adequacy ratios, the bank size and the loans growth, and other. 
In some cases, there are also some global indicators, such as the European GDP growth 
or the Political Stability, that appear to be important concerning the change of NPLs 
level. 
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4. Data, Variables and Methodology  
In this section, we present a detailed analysis of our data, variables and methodology 
used. So, in the first sub-chapter, we report the sample that was used in the empirical 
part. Afterwards, we have the fully description of the dependent and the independent, 
both bank-specific and macro-specific, variables that were used our research. Lastly, we 
introduce the employed methodology of our research.  
4.1. Data 
As we have already mentioned, the purpose of this study is to investigate the 
macroeconomic and bank-specific indicators that are able to determine the level of Non-
Performing Loans of banks in the countries of European Union. All the necessary data 
for the bank-specific determinants has been collected from the Bankscope Database of 
Bureau van Dijk’s Company. As far as it concerns the macro-specific determinants, the 
data of the Gross Domestic Product growth rate (GDP), the inflation rate and the 
unemployment rate has been collected from the Eurostat database, while the data for 
countries interest rates has been obtained from the European Central Bank Database. 
Our preliminary goal was to assess if the results based on the literature are still holding 
during the recent years of European financial recession, and, therefore, we have chosen 
the time period from 2011 to 2016 for our examination. Our main objective was to 
collect and regress data from all 28 countries of the European Union for the longest 
period possible, but the multitude, the nature and the availability of the data for the 
desired variables, created some essential difficulties in order to obtain all of them. We 
also considered that all data, and thus the results might come in controversy with the 
results of the literature, for the same variables, as the time period of examination is, 
almost, fully aligned with the European financial crisis.  
 
The criteria for choosing the appropriate banks for our study were the following: they 
had to be strictly commercial banks and they should also have available data for all the 
required variables in the Bankscope database, for the time period under scrutiny. We 
did not want to include in our analysis banks with some unobtainable data, as in this 
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case our panel will be unbalanced, hence it is very likely that our results will lack 
reliability. As Brooks (2012) mentions in his book “Balanced panel has the same of 
number of time-series observations for each cross-sectional unit, whereas an 
unbalanced panel would have some cross-sectional elements with fewer observations 
or observations at different times to others”; where in our case unit and elements refers 
to each bank of our sample. Consequently, we ended up with 140 commercial banks 
from 26, out of the 28, countries of the European Union, with an unequal number of 
banks for each different country. The analytical distribution of banks per country is 
represented in the following Table 2. Using that data, we created a strongly balanced 
panel data with a total number of 840 observations. 
Table 2: Banks per country 
Country Number of Banks 
Austria 9 
Belgium 2 
Bulgaria 6 
Croatia 3 
Cyprus 2 
Czech Republic 4 
Denmark 12 
Finland 4 
France 10 
Germany 8 
Greece 3 
Hungary 5 
Ireland 3 
Italy 19 
Latvia 1 
Luxembourg 3 
Malta 1 
Netherlands 8 
Poland 9 
Portugal 2 
Romania 1 
Slovakia 2 
Slovenia 4 
Spain 6 
Sweden 4 
United Kingdom 9 
Total 140 
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4.2. Variables 
Based, not only on the existing literature, but also on our personal perspective of this 
specific topic, we have chosen the following variables in order to identify if they could 
act as possible NPLs’ determinants. As it is shown in the Graph 1 below, the variables 
are divided into the bank-specific and macro-specific ones, respectively, while a brief 
description of each one of these variables is presented in the Table 3, following by a 
detailed theoretical analysis of each variable. 
Graph 1: Presentation of Variables 
 
Table 3: Summary of Variables 
Variable Definition Variable Name Source 
Logarithm of Non-Performing Loans LogNPL Bankscope Database 
Return on Equity ROE Bankscope Database 
Return on Assets ROA Bankscope Database 
Capital Adequacy Ratio CAR Bankscope Database 
Total Liabilities to Total Assets Ratio TLTA Bankscope Database 
Logarithm of Total Assets (Bank Size) LogSIZE Bankscope Database 
Gross Domestic Product Growth Rate GDP Eurostat Database 
Inflation Rate INF Eurostat Database 
Unemployment Rate  UNEMP Eurostat Database 
Interest Rate INT European Central Bank  
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4.2.1. Dependent Variable  
Non-Performing Loans (LogNPL)  
A performing loan is the one that generates profitability for the bank and makes it able 
to extend new loans, or else is a loan that is not in or near default. According to the 
International Monetary Fund, a performing loan is any loan in which interest and 
principal payment are less than 90 days overdue; less than 90 days’ worth of interest 
had been refinanced, capitalized or delayed by agreement, and continued payment is 
anticipated. On the other hand, when borrowers are not able to meet their payment 
obligations for 90 days or more, the bank must set aside capital equal to the remaining 
amount of the loan, both in principal and interest, under the assumption of that this 
loan will not be paid back. This specific loan, from now on, is characterized as a non-
performing loan, or shortly as NPL. Non-performing loans are commonly used as a 
measure in order to assess the quality of the loan portfolio of a financial institution. 
Deterioration of the quality of a bank’s assets is an essential issue, as, among other 
reasons, this is a common cause of bank failure. NPLs can seriously damage a bank’s 
financial position; and as European Central Bank underlines “To be successful in the long 
run, banks need to keep the level of bad loans at a minimum so they can still earn a 
profit from extending new loans to customers”7.  
Graph 2: Histogram of NPLs 
 
 
                                                          
7 European Central Bank Site (2016) 
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Graph 2 shows us the level of NPLs per country, for each one of the 6 years under 
scrutiny, in terms of the average of NPLs’ logarithm. As we can see, Greece, Ireland and 
Spain have the highest level of NPLs, while Bulgaria, Finland, Latvia and Sweden the 
lowest one. It is worth mentioning, that countries with deep recession, like Greece, 
present an upward trend during the examined period.  
4.2.2. Independent Variables  
Independent or explanatory variables are factors that describe a dependent variable. In 
our study, as we have already mentioned, we include both bank-specific and macro-
specific independent variables, in order to explain our dependent variable of the level 
of NPLs. In the bank-specific variables are included the indicators of bank profitability, 
such as ROA and ROE, the Total Liabilities to Total Assets ratio, the Capital Adequacy 
ratio (CAR) and the logarithm of Total Assets (Bank Size). In the macroeconomic ones 
are included the Gross Domestic Product growth rate (GDP), the Inflation rate (INF), the 
Unemployment rate (UNEMP) and the Interest rate (INT). Following, we are presenting, 
in detail, all the independent variables used, in order to examine their impact on the 
amount of non-performing loans.  
4.2.2.1. Bank-Specific Variables 
Return on Equity (ROE) 
Return on Equity is a qualitative ratio that represents the ability of equity to generate 
net income. Is one of the most important profitability metrics, as it reveals the after-tax 
income in comparison to the total shareholders’ equity. Profitability in terms of Return 
on Equity is the result of the amount of money that shareholders have invested to the 
bank. In many relative studies, for instance Kjosevski and Petkovski (2017) and Bellas et 
al. (2014), the results concerning the relationship between NPLs and bank profitability 
measurement, in terms of ROE, indicated a negative relationship. 
 
The calculation of the variable is: 
𝑅𝑂𝐸 =  
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒
𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦
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Graph 38: ROE  
 
 
Return on Assets (ROA) 
Return on Assets is also a qualitative ratio that represents the efficiency of assets to 
generate net income. It provides a measurement of the ability of bank management to 
exploit their assets in order to generate profits. Since assets are the bank’s 
“investments” that produce revenue, this ratio helps bank management and investors 
to monitor how well the bank convert its assets into profits. Thus, the higher the ROA 
ratio the better the management’s performance to utilize assets to a profitable way. 
Bank’s profitability in terms of Return on Assets is mainly coming from high interest 
rates, commission and fees of services that provide to the bank growth in size and 
profitability. Researchers like Jouini and Messai (2014), Adnan and Ihtesham (2017) and 
Kjosevski & Petkovski (2017) proved that the ROA ratio has negative relationship with 
NPL and as Godlewski (2004) mentioned “The lower the return on assets the higher the 
NPLs will be and vice versa”. 
 
The calculation of the variable is:  
𝑅𝑂𝐴 =  
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 
                                                          
8 The graph indicates the average value of ROE ratio for all 26 countries under scrutiny, calculated by each 
country’s average ratio, in annual basis. We did not calculate the average ROE of each bank data, in order 
not to mislead the trend line, as there is an inequality of banks per country. 
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Graph 49: ROA 
 
 
Capital Adequacy Ratio (CAR)  
Capital Adequacy Ratio, which is also known as Capital to Risk (Weighted) Assets Ratio 
(CRAR), is a way of financial strength measurement of the bank. According to Bellas et 
al. (2014), there is a negative relationship between NPLs and CAR, indicating that a risky 
loan portfolio is marked by a high level of NPLs, thus equivalent to high credit risk. In 
addition to that CAR determines the risk behavior of banks, it also shows their ability to 
tolerate operational and abnormal losses. It is a measure of the bank capital and it is 
expressed as percentage in respect of risk weighted credit exposure, indicating the 
bank’s solvency and ability to absorb risk. Thus, it is the amount of capital that is used 
to protect depositors and promote efficiency and stability of financial system. Based on 
Bellas et al. (2014) study, we expect to have the same negative relationship in our study 
too, according to the scenario that well capitalized banks are less incentive to take risk.  
 
The calculation of the variable is: 
𝐶𝐴𝑅 =  
𝑇𝑖𝑒𝑟 𝑂𝑛𝑒 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 + 𝑇𝑖𝑒𝑟 𝑇𝑤𝑜 𝐶𝑎𝑝𝑖𝑡𝑎𝑙
𝑅𝑖𝑠𝑘 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑠𝑠𝑒𝑡𝑠
 
                                                          
9 The graph indicates the average value of ROA ratio for all 26 countries under scrutiny, calculated by each 
country’s average ratio, in annual basis. We did not calculate the average ROA of each bank data, in order 
not to mislead the trend line, as there is an inequality of banks per country. 
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Graph 510: CAR 
 
 
Total Liabilities to Total Assets Ratio (TLTA) 
The Total Liabilities to Total Assets Ratio, it is commonly used as Debt Ratio. Debt is the 
part of the balance sheet that shows the obligation of the company that is monitored; 
thus, the debt ratio is interpreted as the leverage that a company has due to its 
obligations. In the case of commercial banks’ balance sheet though, liabilities, that is 
obligation to depositors or debt, is consisted mostly by the deposits of the bank 
clientele. Generally, Total Debt to Total Assets ratio provides a comparison measure that 
shows the bank assets that are financed by deposits, or else bank loans, rather than 
equity.  In our research, we want to examine if the level of leverage in terms of assets, 
for bank sector, is significant and able to determine the level of NPLs of a bank’s loan 
portfolio, and in what extend. Louzis et al (2012), in their study concerning the 
determinants of NPLs for the Greek banking sector, they did not manage to find the 
expected signs neither if this specific variable was statistically significant, for any type of 
loans category of their study. 
 
The calculation of the variable is: 
𝑇𝐿𝑇𝐴 =  
𝑇𝑜𝑡𝑎𝑙 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 
                                                          
10 The graph indicates the average value of CAR ratio for all 26 countries under scrutiny, calculated by 
each country’s average ratio, in annual basis. We did not calculate the average CAR of each bank data, in 
order not to mislead the trend line, as there is an inequality of banks per country. 
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Graph 611: TLTA 
 
 
Bank Size (LogSIZE) 
The size of a bank is measured by its total assets. Assets are what a bank owns, including 
investment securities, reserves, physical assets and loans. Despite the fact that a bank, 
like any other company, commonly owns physical assets, such as property of buildings, 
furniture, computers, land etc., the majority of its assets are financial ones with the 
given, as collateral, legal claim on the property or the wealth of others. The main and 
most notable asset categories are reserves and loans, which generate profits. Too big to 
fail hypothesis, as US Congressman Stewart McKinney said in 1984, assumes that large 
banks are interconnected and one failure will have huge impact on the financial system. 
The probability of the collapse of financial system, due to the failure of one major bank, 
supported the case that the government will help them in such a case. Therefore, as 
banks feel secured, they take advantage of this opportunity to take excessive risks by 
providing loans to lower quality borrowers, and hence increase the number of their bad 
loans. This also suggests that the bank size plays a really important role in determining 
the level of NPLs, indicating that the bigger the bank size is, the bigger the probability of 
defaulting. As Raijha (2016) and Adnan and Ihtesham (2017) found in their studies, we 
also expect a positive effect of bank size on non-performing loans variable. 
  
The variable is derived from:            𝐿𝑜𝑔𝑆𝐼𝑍𝐸 = 𝐿𝑜𝑔𝑎𝑟𝑖𝑡ℎ𝑚 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠 
                                                          
11 The graph indicates the average value of TLTA ratio for all 26 countries under scrutiny, calculated by 
each country’s average ratio, in annual basis. We did not calculate the average TLTA of each bank data, in 
order not to mislead the trend line, as there is an inequality of banks per country. 
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Graph 712: Bank Size 
 
4.2.2.2. Macroeconomic Variables 
Gross Domestic Product Growth Rate (GDP) 
One of the most critical and multi-used macro-specific independent variables that we 
also take under consideration for our analysis is the Gross Domestic Product Growth 
Rate of each one of the 26 examined countries. GDP is the best way to measure a 
country’s economy (Amadeo, 2017), as it summarizes everything that is being produced 
by all individuals and companies into the boundaries of a country, despite the origin of 
the producer. GDP growth rate is the percentage increase or decrease in the gross 
domestic product per year. An economy in growth is favorable to a decrease in financial 
distress and to an increase in revenues. A high positive GDP growth rate habitually 
entails a higher level of household income and subsequently a better capacity of the 
borrower to meet their obligations and fully repay their debts. Consequently, a negative 
impact of GPD growth rate to NPLs is expected. Several empirical studies have found 
this expected negative association between GDP and NPLs, like Jouini and Messai (2013), 
Bellas et al. (2014) and Clichici and Colesnicova (2014). Without forgetting that our data 
are corresponding to the period when the European Union has been facing a major 
financial crisis, we cannot be sure whether our results will follow the same path with the 
existing literature. 
                                                          
12 The graph indicates the average value of Bank Size’s logarithm for all 26 countries under scrutiny, 
calculated by each country’s average logarithm, in annual basis. We did not calculate the average 
logarithm of each bank data, in order not to mislead the trend line, as there is an inequality of banks per 
country. 
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Graph 813: GDP Growth Rate 
 
 
Inflation Rate (INF) 
Inflation rate can be interpreted as the rate in which the purchasing power is decreased 
or increased, in terms of each currency, and consequently, the overall level of prices is 
rising or falling respectively. We could therefore say that this is the situation in which 
the economy’s overall price level is rising. So, if the inflation rate is quite high and 
unexpected, it can be very costly for the country. At the same time, inflation generally 
shifts cost from borrowers to lenders and savers, since borrowers can repay their loans 
with less worthy amount of money. Thus, in theory, inflation reduces the value of debt, 
as it reduces the real value of a currency, making, in a sense, lending easier. However, 
in the case of high inflation rates the nominal lending interest rates may increase in 
order to maintain the debt in its actual value. Additionally, due to the impacts of high 
inflation rates, as the reduction of purchasing power, individuals hold less cash and try 
to counteract through interest rates of time deposits. Finally, inflation can also be 
determined as the general consumer price index (CPI), due to their high intercorrelation. 
Great upward changes in CPI obligate monetary regulators to take necessary actions, 
like increasing the interest rates, in order to control inflation, which is increasing the 
cost of borrowing and eventually causes the NPLs. Based on this, the relation of NPLs 
and inflation is expected to be positive. According to Jordan (2013), Padachi et al. (2015) 
and Anastasiou et al. (2016) a positive relationship between NPLs and inflation rate is 
existing, yet Bellas et al. (2014) did not find any impact of inflation on NPLs. 
                                                          
13 The annual GDP growth rate is calculated by the average GDP growth rate of each country. 
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Graph 914: Inflation Rate 
 
 
Unemployment Rate (UNEMP) 
Unemployment rate is the percentage of the working force that stays unemployed. 
Individuals who would like to work, but they are not able to do so, due to a disability or 
lack of some other characteristics, are not considered as unemployed. In periods of 
financial crisis and recession, a high, or at least higher than the usual one, 
unemployment rate is almost inevitable. The positive impact of unemployment to an 
increase of non-performing loans is relatively expected, as the growth of unemployment 
rate lead to a general decline of households’ income, causing individuals to not be able 
to pay their loan obligations. The expected positive relationship between 
unemployment rate and the NPLs’ level, is also confirmed by the papers of Jordan et al. 
(2013), Jouini and Messai (2013) and Bellas et al. (2014). 
Graph 1015: Unemployment Rate 
 
                                                          
14 The annual Inflation rate is calculated by the average Inflation rate of each country. 
15 The annual Unemployment rate is calculated by the average Unemployment rate of each country. 
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Interest Rates (INT) 
Interest rate is commonly referred to the specific price that a borrower pays for the use 
of money they borrow from a lender or an intermediary financial institution, or the fee 
paid on borrowed assets; and normally is expressed by a percentage rate over the period 
of one year. In our case the interest rate refers to the specific rate that each country 
borrows, considering for that the risk-free rate, which is the 10-year bond rate for each 
country separately. Many researchers, when trying to examine the determinants of 
NPLs, employ different types of interest rates, such as lending rates, real estate rates 
and others. Anastasiou et al. (2016) used the margin rate, which is the lending rate minus 
the deposit rate, and found out a positive relationship with NPLs. Jouini and Messai 
(2013) used the real interest rates and their results revealed that when a bank increases 
its real interest rates, this leads to a rise in their NPLs, especially for loans with floating 
rate. 
Graph 1116: Interest Rate 
 
 
Table 4 represents the descriptive statistics for all the variables, both bank-specific and 
macroeconomic ones that have been used to run our empirical analysis. 
 
 
 
                                                          
16 The annual Interest rate is calculated by the average Interest rate of each country. 
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Table 4: Descriptive Statistics 
Variable Obs Mean Std. Dev. Min Max 
LogNPL 840 2.924 0.989 0.414 4.903 
ROE 840 0.919 43.439 -662.843 670.244 
ROA 840 0.138 1.584 -14.237 7.909 
CAR 840 16.847 6.555 -5.000 67.800 
TLTA 840 0.920 0.040 0.703 1.036 
LogSIZE 840 4.446 0.870 1.699 6.335 
GDP 840 1.226 2.486 -9.100 26.300 
INF 840 1.274 1.439 -1.600 5.800 
UNEMP 840 9.569 4.643 4.000 27.500 
INT 840 2.921 2.423 0.090 22.500 
 
We observe that the dependent variable, namely the Logarithm of non-performing 
loans, has a mean of 2.924, for the examine period of 2011 – 2016, with a minimum 
value of 0.414 and a maximum one of 4.903. The descriptive statistics results about NPLs 
indicating that the differences among banks are quite high, as the value of the variable 
is logarithm based. Profitability indicators ROE and ROA have negative values up to -
662.843 and -14.237, respectively, that shows us the impact of the financial crisis in the 
European Union, which is the raising losses for a number of banks. Also ROE variable has 
the higher standard deviation among all other variables of the examined model, yet 
leverage ratio, total liabilities to total assets (TLTA), has the lowest one. Capital adequacy 
ratio descriptive statistics shows us that some banks have been enormously effected 
from the crisis, as the minimum value is -5.00. Sasikanth (2015) said and justified that 
CAR can be negative, because “when a bank ends up with too many bad loans and wipes 
them off its balance sheet, it will end up with a negative equity and hence a negative 
CAR and will become insolvent”. As far as it concerns the macro-specific variables of 
Gross domestic product growth rate (GDP), unemployment rate (UNEMP) and interest 
rates (INT), are presenting great differences among their values, with their minimum 
ones being close to or below zero and their maximum ones above twenty. Inflation rate 
presents the lowest standard deviation, of 1.439, yet the unemployment rate has the 
highest one, of 4.643.  
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4.3. Methodology  
 
We run a static panel regression of the following form: 
𝑦𝑖,𝑡 = 𝛼 + 𝛽𝑖𝐵𝑖,𝑡 + 𝛽𝑖𝑀𝑖,𝑡 +  𝑢𝑖,𝑡    
Where, 
𝑦𝑖,𝑡 denotes the logit transformation of the dependent variable, which in our case is the 
natural logarithm of NPLs. Such transformation ensures that the dependent variable 
spans over the interval [+∞, -∞] and is distributed in symmetry. 
𝐵𝑖,𝑡denotes the vector of the independent Bank-specific variables. 
𝑀𝑖,𝑡 denotes the vector of the independent Macro-specific variables. 
We should note that we use i for each bank and t for each year  
 
In the existing literature that we have examined, concerning the determinants of NPLs, 
the authors used a plethora of econometric estimations methods, implementing, in their 
majority, only panel data, in various forms. Louzis et al. (2012), Klein (2013), Bellas et al. 
(2014) and Jabra et al. (2017) applied the difference Generalized Method of the 
Moments (GMM difference) estimation method, which is based on first differences and 
was introduced by Manuel Arellano and Stephen Bond (1991). The Panel Vector 
Autoregression Model (PVAR) has been used by Anastasiou (2016), Kjosevski & 
Petkovski (2017) and Nkusu (2011), while Nkusu and Anastasiou have also applied an 
OLS model. Ahmad and Khan (2016) preferred the Random Effects Model technique, yet 
Jouini and Messai (2013) and Skarica (2014) the Fixed Effects Model one. It is worth 
mentioning, that Padachi et al. (2015) used 4 different methods in their analysis, the 
differenced and the system GMM, the Fixed Effects and the Random Effects, and 
compared the given results.  
 
Among the above mentioned methods, our decision of choosing the proper estimation 
method for our model is based on the nature of our collected data, the selected time 
period and the most recent and relative studies for panel data. Therefore, the technique 
that we decided to use in our analysis is the one between the Fixed Effects Estimation 
Model and the Random Effects Estimation Model. As Adnan and Ihtesham (2017) 
mention, the main purpose of using those kind of techniques is that the panel data has 
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got the properties of both cross section and times series, while also they have got the 
properties of both intertemporal change and individuality of entities being examined 
(Fox 1997). Finally, in order to provide consistent and unbiased results and not face any 
misleading findings, regarding the unbalanced number of banks per country, we will run 
the Hausman test, so as to choose the proper econometric estimation technique for our 
regression, either the Random Effects or the Fixed Effects Model.  
 
It is worth mentioning, that for our research analysis we have estimated the above 
equation by using the entire sample for all the scrutinized period (2011-2016) including 
all the independent variables together, without using sub-samples or sub-periods. The 
calculations were completed with the help of Stata (version 13) software. 
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5. Empirical Results  
The following empirical model is used in our study for the assessment of the variables 
to determine the NPL of the banks: 
 
𝐿𝑜𝑔𝑁𝑃𝐿𝑖𝑡 = 𝛼 + 𝛽𝑖𝑅𝑂𝐸𝑖𝑡 + 𝛽𝑖𝑅𝑂𝐴𝑖𝑡 + 𝛽𝑖𝐶𝐴𝑅𝑖𝑡 + 𝛽𝑖𝑇𝐿𝑇𝐴𝑖𝑡 + 𝛽𝑖𝐿𝑜𝑔𝑆𝐼𝑍𝐸𝑖𝑡 + 𝛽𝑖𝐺𝐷𝑃𝑖𝑡
+ 𝛽𝑖𝐼𝑁𝐹𝑖𝑡 + 𝛽𝑖𝑈𝑁𝐸𝑀𝑃𝑖𝑡 + 𝛽𝑖𝐼𝑁𝑇𝑖𝑡 
 
Where, 𝑅𝑂𝐸𝑖𝑡, 𝑅𝑂𝐴𝑖𝑡, 𝐶𝐴𝑅𝑖𝑡, 𝑇𝐿𝑇𝐴𝑖𝑡, 𝐿𝑜𝑔𝑆𝐼𝑍𝐸𝑖𝑡, 𝐺𝐷𝑃𝑖𝑡, 𝐼𝑁𝐹𝑖𝑡, 𝑈𝑁𝐸𝑀𝑃𝑖𝑡, 𝐼𝑁𝑇𝑖𝑡 are our 
variables as presented at the Table 3. Note that a holds for the constant term, i 
corresponds to the examined bank of the sample and t to the year of the observation.  
Before moving on to our main empirical analysis, we should first test our sample data 
for existence of high correlation, among our variables that could affect the results. Table 
5 below presents the correlation matrix for the explanatory bank-specific and macro-
specific variables.  
Table 5: Correlation Matrix of Independent Variables 
Variables ROE ROA CAR TLTA LogSIZE GDP INF UNEMP INTER 
ROE 1.0000                 
ROA 0.3555 1.0000               
CAR 0.1202 0.1946 1.0000             
TLTA -0.0469 -0.1799 -0.2418 1.0000           
LogSIZE 0.0163 0.0105 -0.0505 0.5642 1.0000         
GDP 0.0122 0.2254 0.1488 -0.1541 -0.0140 1.0000       
INF -0.0478 -0.1125 -0.1514 0.1335 0.0106 -0.2565 1.0000     
UNEMP -0.0194 -0.1343 -0.2097 0.0050 0.1238 -0.3059 -0.1201 1.0000   
INTER -0.0437 -0.3461 -0.2462 0.0158 -0.0711 -0.4370 0.3489 0.5446 1.0000 
 
The majority of the correlation coefficients are low, but there is a number of exceptions, 
which are highlighted in the table, where the correlation is greater than 0.50. Logarithm 
  -36- 
of total assets (LogSIZE) with leverage ratio (TLTA) and unemployment rate (UNEMP) 
with interest rate (INTER) have a correlation equal to 0.5642 and 0.5446, respectively. 
For both the above cases, in which correlation is above 0.50, we have decided to keep 
them in our model, as the existing literature acting so, in such cases. Anastasiou et al. 
(2016) recognized a correlation coefficient of 0.495, among 2 variables in his “model 1”, 
while Adnan and Ihtesham (2017) found out also a correlation of 0.586; lastly, Jouini and 
Messai (2013) observed also one correlation coefficient above 0.50. In all of the 
aforementioned studies, the researchers continued to examine their empirical models 
without dropping these correlated variables out, mentioning that they have no problem 
of multicollinearity in their results. 
To continue with, as mentioned in the data section above, in order to decide whether 
to choose the Fixed or the Random Effects model, we run a Hausman test, which is 
suitable for informing us which model is the preferred one for our data. The null 
hypothesis of the test is that the preferred model is the Random Effects one, versus the 
alternative hypothesis being that the preferred one is the Fixed Effects model. The 
Hausman test basically investigates whether the unique errors (ui) are correlated with 
the regressors of the variable, while the null hypothesis states that they have zero 
correlation.  
By and large, in panel data sample, the individual effect terms can be modeled either as 
Fixed or as Random effects. If those effects are correlated with the other regressors in 
the model, the Random Effects model is inconsistent and therefore, the Fixed Effect 
model is the consistent one. On the other hand, in the case of individual effects being 
uncorrelated with the other regressors in the model, both Fixed and Random Effects are 
consistent; hence, Random Effects are efficient. 
While the Fixed Effects model is efficient in both cases, the Random Effects model is not 
when both models’ effects estimates are at the same time distant and consistent. In 
general, the Hausman test is based on this distance between the estimates of each 
model. According to all the above mentioned, we reject the null hypothesis that 
individual effects are uncorrelated with the other regressors, if the distance is large. 
Conversely, the null hypothesis is not rejected, and random effects is preferred, if this 
distance is small. 
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Table 6: Hausman Test 
Coefficients 
Variables Fixed Random Difference S.E. 
ROE -0.000122 -0.000115 -0.000007   
ROA -0.014221 -0.019660 0.005439   
CAR -0.011153 -0.015515 0.004362 0.000515 
TLTA -1.216256 -2.328303 1.112047 0.124476 
LogSIZE 0.653188 0.892921 -0.239734 0.076078 
GDP 0.002521 0.005196 -0.002675   
INF -0.001893 -0.008386 0.006493 0.000140 
UNEMP 0.035869 0.036595 -0.000726 0.001508 
INT -0.008396 0.003059 -0.011455 0.000890 
Prob>chi2 = 0 
Based on the results of the Hausman test, presented in the table 6 above, we reject the 
null hypothesis, since the p-value is equal to zero (Prob>chi2 = 0.0000); thus, the Fixed 
Effects is a preferable model for our study.  
Table 7: Fixed Effects Model Results17 
  Variables Coefficient Std. Error t P>|t| 
ROE -0,000122 0,000153 -0,79 0,428 
ROA ***-0,014221 0,005256 -2,71 0,007 
CAR ***-0,011153 0,002249 -4,96 0,000 
TLTA ***-1,216256 0,453386 -2,68 0,007 
LogSIZE ***  0,653188 0,085516 7,64 0,000 
GDP 0,002521 0,003291 0,77 0,444 
INF -0,001893 0,006001 -0,32 0,753 
UNEMP ***  0,035869 0,004185 8,57 0,000 
INT -0,008396 0,006014 -1,40 0,163 
cons 1,012066 0,494841 2,05 0,041 
Observations: 640         Observations per bank: 6 
                                                          
17 The significance level for each variable is presented by *** for significance at 1%  
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In the Table 7 the results of regressing the dependent variable LogNPL, by the 
independent bank-specific and macroeconomic variables, which are ROE, ROA, CAR, 
TLTA, LogSIZE and GDP, INF, UNEMP, INT respectively, are presented. In order to find 
out the impact of independent variables on the dependent one of NPLs’ level, we have 
used the Fixed Effects Panel Least Square Method, as the Hausman test above 
suggested. The four (ROA, CAR and Total Liabilities to Total Assets ratio, along with Bank 
Size), out of five, bank-specific variables present to be significant in relation with the 
level of NPLs, while in three (ROA, CAR and TLTA ratios) of them this relationship is 
negative. Conversely, only one of the macroeconomic variables appear to have 
significant, and even positive impact on the level of “bad” loans, and this this the 
unemployment variable. Overall, out of the aggregate nine independent variables, five 
proved to have essential correlation with the dependent variable, and indeed at the 
significance level of 1%. It is crucial to mention that the four of the significant variables 
are bank-specific and only one is of macroeconomic nature. This means that during the 
financial crisis and the recession period that the European Union is facing, the bank 
specific figures are mostly responsible to determine the level of non-performing loans 
in a financial institution. Among others, it is also worth mentioning that there is no 
variable which is significant in the levels of 5% or 10% of confidence interval. 
 
Looking for a deeper interpretation of our research results, we notice that the internal 
variables are generally quite consistent with the theory and the existing literature. ROE, 
despite the fact that it is insignificant in our results, has a negative association with the 
level of NPLs, in line with the outcomes of the Kjosevski and Petkovski (2017) and Bellas 
et al. (2014). As far as it concerns the ROA ratio factor, we were expected to present a 
negative impact on NPLs, fact that was confirmed by our findings. Therefore, it supports 
the theory that higher the ROA ratio, the higher the ability of management to generate 
profits from its assets and hence, the lower the amount of NPLs. CAR ratio determines 
the risk behavior of the bank and its ability to tolerate losses. It was rational to find a 
negative correlation with our depended variable, as it was also found out by Bellas et al. 
(2014). Another significant bank-specific variable is the Total Liabilities to total assets 
ratio (TLTA), or debt ratio, which was also found to have a negative relationship with the 
NPLs variable. Same results for debt ratio determinant are provided by the study of 
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Louzis et al. (2012). The last significant bank specific variable, yet the only one positively 
associated with the amount of NPLs, is the bank’s size variable (LogSIZE). The existing 
literature supports our findings, while Adnan and Ihtesham (2017) and Raijha (2016) 
confirmed this positive relationship, indicating that the bigger the bank size, the bigger 
the probability of defaulting. In spite of the fact that the period under scrutiny is aligned 
with the financial crisis in the European Union, all five bank-specific variables had the 
expected relationship with the level of NPLs according to the examined literature. 
 
Even though the final estimation results of all the bank-specific variables are in line with 
the theory, this is not the case for the macroeconomic variables of our analysis. 
Notwithstanding the result of insignificant importance to our model, GPD growth rate 
variable performed a positive correlation with the credit risk, which is totally opposed 
to the common sense of the theory and to the findings based on the standing literature; 
as Clichici (2015), Jouini and Messai (2013) and Bellas et al. (2014), found out a negative 
coefficient of the GDP variable. We attribute this antithesis of the estimation results to 
the impacts of the major financial crisis that European countries are facing during the 
period that we are examining, as all the other aforementioned studies are examining 
pre-crisis time-periods. Furthermore, insignificant in our research is also the Inflation 
rate (INF) variable, being in line with the results of Bellas et al. (2014) study. Concerning 
Inflation’s rate coefficient, we are facing conflicting results against the examined 
bibliography, as we obtain a negative estimation sign from our analysis, yet Padachi et 
al. (2015), Anastasiou et al. (2016) and Jordan and Tucker (2013) found out a positive 
relationship between Inflation rate and NPLs’ level. As we have already mentioned, 
unemployment rate is referring to the individuals that are currently able and willing to 
work, but they are not able to do so. When individuals do not have jobs, they are unable 
to generate income and therefore they cannot meet their obligations to the banks. 
Subsequently, it is rational to anticipate a rise in the level of NPLs, while there is an 
increase in the unemployment rate, as that many loans will be unserved by its 
borrowers. Our results support the theory, as they provide us the only significant 
macroeconomic variable of our analysis, with a positive correlation with the dependent 
variable of NPLs, as it is expected. The results of the Unemployment rate variable are 
also aligned with the standing literature, while Jordan and Tucker (2013), Jouini and 
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Messai (2013) and Bellas et al. (2014), are concluded in the same findings. Finally, the 
Interest rate variable (INT), which is referring to the risk free rate of each country, is the 
last macroeconomic variable of our model and presents to be an immaterial one to our 
analysis. The estimation results provide us with a negative impact of this factor on NPLs’ 
level, which is opposed to the existing literature, but raises no concerns, as this factor 
appears to be insignificant in our examination.  
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6. Conclusions 
In this thesis paper study, we tried to identify all those significant determinants that can 
distress and influence the “problem” and doubtful loan accounts at credit 
intermediaries for a substantial number of European Union’s banks. So, we provided 
empirical investigation, in the form of econometric analysis, in order to determine the 
variables affecting the level of non-performing loans in the European banking system, 
providing also perceptions and evidence on the effects of the continuing financial crisis 
and recession period to the European banks’ credit risk. Overall, the results show that 
the Return on Assets, the Capital Adequacy ratio and the Total Liabilities to Total Assets 
ratio of banks have a negative relationship with the level of non-performing loans, while 
the size of the bank and the country’s unemployment rate have a positive impact on 
“bad” loans.  
 
More specifically, in our econometric analysis, we used a panel data sample of 140 banks 
from 26 European Union Countries, for a time-period of six years (2011-2016), applying 
the Fixed Effects Model estimation and using both bank-specific and macro-specific 
factors to determine the total level of NPLs. The internal factors that we have included 
in our model are the Return on Equity and the Return on Assets ratios, the Capital 
Adequacy Ratio and the Total Liabilities to Total Assets ratio, along with the Size of the 
Bank, while the macroeconomic factors are the GDP growth rate, the Inflation and the 
Unemployment rate and also the Interest Rate. As far as it concerns the reasons for 
selecting this financial crisis period for our analysis, we were firstly aiming at depicting 
the impact and effects of the recession on the credit risk and its selected policy of the 
European banks and also being as up to date and accurate timely we could. To the best 
of our knowledge, this is the first empirical research that attempts to explore both the 
macro-specific and the bank-specific determinants of NPLs, during the financial crisis 
period that is taking into consideration the whole European Union’s banking system. 
On the whole, we could say that, our findings concerning the internal NPLs’ factors are 
quite consistent with the theory and the existing literature, while the macroeconomic 
determinants present some kind of anomalies.  
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Therefore, in terms of bank-specific variables, the ROE and the Capital Adequacy ratio 
along with the Bank Size and the TLTA ratio appear to exert a powerful influence on the 
non-performing loans rate. In contrast, as far as it concerns the macroeconomic 
determinants, only unemployment rate seems to be significant and in line with the 
findings of the literature, while the other determinants, especially GDP growth and 
Inflation rates, appear to be in controversy with the theory and insignificant to our 
analysis. Our results disclose that the time-period under scrutiny plays a vital role to the 
analysis, while fundamental macroeconomic indicators, like GDP, during crisis usually 
vary from periods that financial normality exists, and can lead us to misleading remarks 
and conclusions. We conclude that impaired loans are expected to be quite significant 
during recession periods and that the European economy is clearly linked to loan 
portfolio quality. Last but not least, the most important fact is that banks should always 
take into consideration a lot of factors and variables when they provide credit, so as to 
decrease the level of their non-performing loans. 
 
Like any other study of this type, our research analysis has also some limitations. So, 
firstly, we could have used more variables as independent ones, either bank-specific, 
like loans growth (Klein 2013, Jouini and Messai 2013, Skarica 2014, Kjosevski & 
Petkovski 2017) and Equity to Assets ratio (Klein 2013, Kjosevski & Petkovski 2017), or 
macroeconomic, such as real exchange rate (Curak et al. 2013, Padachi et al. 2015 and 
others) and an Index price rate (Skarica 2014). We could also have added some other 
global variables in our examination, like Balgova et al. (2016) and Jabra et al. (2017) used 
the Political Stability and the Quality of Banking Regulation, or like Klein (2013) and 
Padachi et al. (2015) used the European GDP growth rate. Furthermore, the analysis 
could have been extended by dividing the dependent variable of non-performing loans 
into the type of each loan (mortgages, consumer, business, etc.) as Louzis et al. (2012) 
did in their study. Lastly, we could also have been used other econometric methods, 
such as dynamic panel data model incorporating the lagged NPLs amount among the 
explanatory variables, or used the difference GMM estimator method.  
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Further and future research could be stretched out in numerous different ways. Firstly, 
we can expand the model by adding other categories of variables as determinants of 
nonperforming loans, like regulatory, legal, global and institutional factors. In addition, 
the dataset can increase in order to achieve a more in depth analysis, while we can check 
for cross cultural impact, too. We can also conceive the NPLs as an indicator of banking 
distress and use a framework of "stress testing". Hence, we can amount the influence of 
macroeconomic shocks on the level of non-performing loans and then measure the 
elasticity of banks, which face these shocks. Lastly, we can perform an unbalanced panel 
data methodology instead of using the balanced one that we have. The difference 
between those datasets is that in a balanced panel, the number of time periods T is the 
same for all individual observations i, whereas in an unbalanced panel they are unequal. 
Thus, an unbalanced panel data will increase the sample, as, in our case, a large number 
of banks have been dropped out, due to lack of data for the time period under scrutiny. 
  
  -44- 
Bibliography 
Adnan, A. and Ihtesham, K. (2017) Assessing Banks Internal Factors as Determinants of 
Non- Performing Loans: Evidence from Pakistani Commercial Banks, Journal of 
Managerial Sciences, Vol. 11, No. 1, pp. 109-125 
 
Anastasiou, D., Louri, H. and Tsionas, M. G. (2016) Non-Performing Loans in the Euro 
Area: are Core-Periphery Banking Markets Fragmented?, Bank of Greece, Economic 
Analysis and Research Department-Special Studies Division, Athens, Greece, Working 
Paper, December 
 
Arellano, M. and Bond S. (1991) Some Tests of Specification for Panel Data: Monte Carlo 
Evidence and an Application to Employment Equations, The Review of Economic Studies, 
Vol. 58, No. 2, pp. 277-297 
 
Bank for International Settlements (2018) https://www.bis.org/index.htm  
 
Bellas, A., Makri, V. and Tsagkanos, A. (2014) Determinants of Non-Performing Loans: 
The Case of Eurozone, Panoeconomicus, pp. 193-206 
 
Bernake, B. and Gertler, M. (1989) Agency Costs, Net Worth, and Business Fluctuations, 
The American Economic Review, Vol. 79, No. 1, pp. 14-31 
 
Brajovic, Bratanovic, S. and Greuning, H. V. (eds.) (2004) Analyzing Banking Risk: A 
Framework for Assessing Corporate Governance and Risk Management, The World Bank 
Publications, Washington, D.C., USA 
 
Brooks, C. (ed.) (2008) Introductory Econometrics for Finance, Cambridge University 
Press, New York, USA 
 
  -45- 
Clichici, D. and Colesnicova T. (2014) The Impact of Macroeconomic Factors on Non-
Performing Loans in The Republic of Moldova, Journal of Financial and Monetary 
Economics, Vol. 1, No. 1, pp. 73-78 
 
Ćurak, M., Pepur, S. and Poposki, K. (2013) Determinants of non-performing loans – 
evidence from Southeastern European banking systems, Banks and Bank Systems, 
Volume 8, No. 1 
 
European Banking Authority (2018) https://www.eba.europa.eu/  
 
European Central Bank (2018) http://sdw.ecb.europa.eu/ 
 
Gambera, M. (2000) Simple Forecasts of Bank Loan Quality in the Business Cycle, 
Emerging Issues Series, Supervision and Regulation Department of Federal Reserve Bank 
of Chicago, Chicago, Illinois, USA, Working Paper 
 
Gialitakis, C. (2017) The Historical Evolution of Non-Performing Loans in Greece and Their 
Correlation to Macroeconomic Determinants, Hellenic Open University School of Social 
Sciences, Patras, Greece, June 
 
Godlewski, C. J. (2004) Capital Regulation and Credit Risk Taking: Empirical Evidence 
from Banks in Emerging Market Economies, University of Strasbourg - Faculty of Law and 
Business & LaRGE Research Center-EM Strasbourg Business School, Strasbourg, 
France, Working Paper 
 
Investopedia (2018) https://www.investopedia.com/  
 
Jabra, W. B., Mansouri, F. and Mighri, Z. (2017) Determinants of European bank risk 
during financial crisis, Cogent Economics & Finance, Vol. 5, No. 1, pp. 1-20 
 
Jordan, A. and Tucker, C. (2013) Assessing the Impact of Non-Performing Loans on 
Economic Growth on the Bahamas, Monetaria, Vol. 1, No. 2, pp. 371-400  
  -46- 
 
Jouini, F. and Messai, A. S. (2013) Micro and Macro Determinants of Non-Performing 
Loans, International Journal of Economics and Financial Issues, Vol. 3, No. 4, pp.852-860 
 
Keeton, W. R. and Morris, C. S. (1987) Why do Banks’ Loan Losses Differ?, Economic 
Review of Federal Reserve Bank of Kansas City, Kansas City, Missouri, USA, Working 
Paper, May  
 
King, R. G. and Plosser, C. I. (1984) Money, Credit, and Prices in Real Business Cycle, The 
American Economic Review, Vol. 74, No. 3, pp. 363-380 
 
Kjosevski, J. and Petkovskib, M. (2017), Non-performing loans in Baltic States: 
determinants and macroeconomic effects, Baltic Journal of Economics, Vol. 17, No. 1, 
pp. 25-44 
 
Klein, N. (2013) Non-Performing Loans in CESEE: Determinants and Macroeconomic 
Performance, International Monetary Fund (IMF), European Department, Working 
Paper, March 
 
Kosmidou, K. and Pasiouras, F. (2007) Factors influencing the profitability of domestic 
and foreign commercial banks in the European Union, Research in International Business 
and Finance, Vol. 21, No. 2, pp. 222-237 
 
Lawrence, E. C. (1995) Consumer Default and the Life Cycle Model, Journal of Money, 
Credit and Banking, Vol. 27, No. 4, Part 1, pp. 939- 954 
 
Lin, T. C. W. (2012) Too Big to Fail, Too Blind to See, 80 Mississippi Law Journal 355,  
 
Louzis, D. P., Metaxas, V.L. and Vouldis, A. T. (2012) Macroeconomic and bank-specific 
determinants of non-performing loans in Greece: A comparative study of mortgage, 
business and consumer loan portfolios, Journal of Banking & Finance, Vol. 36, pp. 1012–
1027 
  -47- 
 
Mehta, M. and Shakdwipee, P. (2017) From Basel I to Basel II to Basel III, International 
Journal of New Technology and Research (IJNTR), Vol. 3, No. 1, pp. 66-70  
 
Nikolov, M. and Popovska-Kamnar, N. (2016) Determinants of NPL Growth in 
Macedonia, Journal of Contemporary Economic and Business Issues, Vol.3, No.2, pp. 5-
18 
 
Nkusu, M., (2011) Nonperforming Loans and Macro-Financial Vulnerabilities in 
Advanced Economies, International Monetary Fund (IMF), Strategy, Policy, and Review 
Department, Working Paper, July 
 
Padachi, K., Polodoo, V., Seetah, K., Seetanah, B. and Sannassee, R. V. (2015) An 
Econometric Analysis Regarding the Path of Non-Performing Loans – A Panel Data 
Analysis from Mauritian Banks and Implications for the Banking Industry, The Journal of 
Developing Areas, Vol. 49, No. 1, pp. 53-64 
 
Quora (2018) https://www.quora.com  
 
Rajha, K. S. (2016) Determinants of Non-Performing Loans: Evidence from the Jordanian 
Banking Sector, Journal of Finance and Bank Management, Vol. 4, No. 1, pp. 125-136 
 
Škarica, B. (2014) Determinants of Non-Performing Loans in Central and Eastern 
European Countries, Financial Theory and Practice, Vol. 38, No. 1, pp. 37-59 
 
The Balance (2018) https://www.thebalance.com/what-is-gdp-definition-of-gross-
domestic-product-3306038  
 
Williamson, S (1987) Financial Intermediation, Business Failures, and Real Business 
Cycles, Journal of Political Economy, Vol. 95, No. 6, pp. 1196-1216 
 
 
   
  -48- 
Appendix 
1. In the following table we present the banks that are included in this study’s sample. 
Appendix Table 1: Banks Summary 
Bank Name Country  Bank Name Country 
Bank für Tirol und Vorarlberg AG-BTV (3 
Banken Gruppe) 
AT  Arbejdernes Landsbank A/S DK 
HYPO NOE Gruppe Bank AG AT  BankNordik P/F DK 
Hypo Vorarlberg Bank AG AT  BRF Kredit A/S DK 
Hypo-Bank Burgenland 
Aktiengesellschaft-Bank Burgenland 
AT  Danske Andelskassers Bank A/S DK 
Landes-Hypothekenbank Tirol-Hypo 
Tirol Bank 
AT  Danske Bank A/S DK 
Oberbank AG AT  Fynske Bank A/S DK 
Raiffeisen Bank International AG AT  Jyske Bank A/S (Group) DK 
Salzburger Landes-Hypothekenbank-
Hypo-Bank Salzburg 
AT  Nordfyns Bank A/S DK 
UniCredit Bank Austria AG-Bank Austria AT  Nykredit Bank A/S DK 
Belfius Banque SA/NV-Belfius Bank 
SA/NV 
BE  Realkredit Danmark A/S DK 
BNP Paribas Fortis SA/ NV BE  Spar Nord Bank DK 
Bulgarian-American Credit Bank BG  Sydbank A/S DK 
First Investment Bank AD BG  Aktia Bank Plc FI 
Municipal Bank Plc BG  Alandsbanken Abp-Bank of Aland Plc FI 
Raiffeisenbank (Bulgaria) EAD BG  Danske Bank Plc FI 
Teximbank-PEB Texim AD BG  OP Corporate Bank plc FI 
UniCredit Bulbank AD BG  BNP Paribas FR 
Erste & Steiermärkische Bank dd HR  
Credit Agricole Corporate and 
Investment Bank SA-Credit Agricole CIB 
FR 
Hrvatska Postanska Bank DD HR  Crédit Foncier de France SA FR 
Zagrebacka Banka dd HR  
Crédit Immobilier de France 
Développement SA-CIFD 
FR 
Bank of Cyprus Public Company Limited-
Bank of Cyprus Group 
CY  Crédit Industriel et Commercial SA - CIC FR 
Hellenic Bank Public Company Limited CY  Dexia Crédit Local SA FR 
Ceska Sporitelna a.s. CZ  HSBC France SA FR 
Ceskoslovenska Obchodni Banka A.S.- 
CSOB 
CZ  La Banque Postale FR 
J&T Banka as CZ  Le Crédit Lyonnais (LCL) SA FR 
Komercni Banka CZ  Société Générale SA FR 
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Bank Name Country  Bank Name Country 
Aareal Bank AG DE  Banca Nazionale del Lavoro SpA-BNL IT 
Bankhaus Lampe KG DE  Banca Profilo SpA IT 
Bausparkasse Schwäbisch Hall AG, 
Bausparkasse der Volksbanken und 
Raiffeisenbanken 
DE  
Banco di Desio e della Brianza SpA-
Banco Desio 
IT 
Commerzbank AG DE  Banco di Sardegna SpA IT 
Deutsche Bank AG DE  Cassa di Risparmio di Cesena SpA IT 
Deutsche Kreditbank AG (DKB) DE  Credito Emiliano SpA-CREDEM IT 
Hauck & Aufhaeuser Privatbankiers 
KGaA 
DE  Deutsche Bank SpA IT 
UniCredit Bank AG DE  Findomestic Banca SpA IT 
Alpha Bank AE GR  IBL Istituto Bancario del Lavoro SpA IT 
Eurobank Ergasias SA GR  Intesa Sanpaolo IT 
Piraeus Bank SA GR  UniCredit SpA IT 
CIB Bank Ltd-CIB Bank Zrt HU  Unipol Banca Spa IT 
FHB Mortgage Bank Plc-FHB 
Jelzalogbank Nyrt. 
HU  ABLV Bank AS LV 
K&H Bank Zrt HU  Banque Internationale à Luxembourg SA LU 
MKB Bank Zrt HU  BGL BNP Paribas LU 
OTP Bank Plc HU  KBL European Private Bankers SA LU 
Allied Irish Banks plc IE  Bank of Valletta Plc MT 
Bank of Ireland-Governor and Company 
of the Bank of Ireland 
IE  ABN AMRO Group N.V. NL 
Permanent TSB Plc IE  BinckBank NV NL 
Allianz Bank Financial Advisors S.p.A. IT  Credit Europe Bank N.V. NL 
Banca Carige SpA IT  De Volksbank N.V. NL 
Banca Finnat Euramerica SpA IT  
Demir-Halk Bank (Nederland) N.V-DHB 
Bank 
NL 
Banca Generali SpA-Generbanca IT  ING Bank NV NL 
Banca Ifis SpA IT  NIBC Bank NV NL 
Banca Mediolanum SpA IT  Triodos Bank NV NL 
Banca Monte dei Paschi di Siena SpA-
Gruppo Monte dei Paschi di Siena 
IT  Alior Bank Spólka Akcyjna PL 
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Bank Name Country  Bank Name Country 
Bank Handlowy w Warszawie S.A. PL  Svenska Handelsbanken AB SE 
Bank Millennium PL  Bank of Scotland Plc GB 
Bank Ochrony Srodowiska SA - BOS SA-
Bank Ochrony Srodowiska Capital 
Group 
PL  Europe Arab Bank Plc GB 
Bank Polska Kasa Opieki SA-Bank Pekao 
SA 
PL  HSBC Bank plc GB 
Bank Zachodni WBK S.A. PL  Lloyds Bank Plc GB 
Getin Noble Bank SA PL  Nationwide Building Society GB 
ING Bank Slaski S.A. - Capital Group PL  Royal Bank of Scotland Plc (The) GB 
mBank SA PL  Santander UK Plc GB 
Banco Comercial Português, SA-
Millennium bcp 
PT  VTB Capital Plc GB 
Caixa Geral de Depositos PT  Yorkshire Building Society GB 
Banca Comerciala Romana SA-
Romanian Commercial Bank SA 
RO    
Tatra Banka a.s. SK    
Vseobecna Uverova Banka a.s. SK    
Abanka d.d SI    
NLB dd-Nova Ljubljanska Banka d.d. SI    
Nova Kreditna Banka Maribor d.d. SI    
SKB Banka DD SI    
Banco Bilbao Vizcaya Argentaria SA-
BBVA 
ES    
Banco de Sabadell SA ES    
Banco Popular Espanol SA ES    
Banco Santander SA ES    
Bankinter SA ES    
Caixabank, S.A. ES    
Länsförsäkringar Bank AB (Publ) SE    
Skandinaviska Enskilda Banken AB SE    
Stadshypotek AB SE    
 
